Inhibition of hyaluronan synthase 2 reduces the abnormal migration rate of keloid keratinocytes.
Keloids are fibroproliferative scars that spread beyond the original wound boundary and are very resistant to treatment. Development of highly effective therapies requires a comprehensive understanding of the mechanisms regulating keloid formation. Previous studies indicated that keloid keratinocytes have abnormal expression of genes involved in differentiation and adhesion, and increased migration rates. The objective of the current study was to better understand the role of hyaluronan synthase 2 (HAS2) in keloid keratinocyte migration and gene expression. Keratinocytes were isolated from keloid scars and normal skin. Migration rates of keloid keratinocytes were quantified using an in vitro scratch assay. Expression levels of HAS2, related HAS1, and HAS3 genes, and genes aberrantly expressed in keloid keratinocytes, were quantified using real-time polymerase chain reaction. Treatment with 4-methylumbelliferone (4MU) was used to inhibit hyaluronic acid synthesis. The expression of HAS2 was significantly increased in keloid vs normal keratinocytes. Treatment with 4MU caused a dose-dependent reduction in keloid keratinocyte migration and HAS2 expression; HAS3 expression was moderately inhibited by 4MU and HAS1 was not expressed. Keloid keratinocytes displayed a motile phenotype in vitro, including loose colonies and widely separated refractile cells; this phenotype was normalized by 4MU. Further, 4MU altered gene expression in keloid keratinocytes. The results suggest that HAS2 overexpression contributes to increased migration and altered gene expression in keloid keratinocytes. Abnormal keratinocyte migration may contribute to the overhealing of keloid scars beyond the original wound boundaries. Therefore, inhibition of HAS2 expression using 4MU may represent a novel strategy for treatment of keloid scarring.